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(2) 

1 

[#WM*©«H] 

£©^ill«£:ifeA;&l**W©*««£:©# 
*©i?IW«fls£ J£«T S £ t J: D »© Ai* $ oSEft 

»5*»©*S3©*fcfc*fflTS&lHfclltf«K«>& -zo 

[1**313] fc43V»T. hi- > HOT**©* 

C**«4] 1 tint. A:fci**ai©SHMy% 

©A*IS*W©$Sa«i©*lll©ISI1IHEfl:*. Sfctth 
U > F ©TMffi fc M' > H ©*K« fc ©*f§©l$|iri£fl: 

fcgfaU il£PFi$ftai©£ft£tttt\ R#^?iJ©S»j©A 50 

© h H^©^Mffii©i|6«i©H#P B ^t:*f8^ ^ 

[5£?!©P*H&lftf§] 
[0 0 0 1] 

w*± ©* ijffl »m t i«t * 

[0 0 0 2] 

[^5t5©S«] #M¥5- 135060 nft5|flr«©« 
«->>il/-: ^3>*Sj T?tt«m*©S!Jlff». 

i^iMftf^Oftt^^TJVftL, BSiSt©30««#, 
S«^A»*S^9^-^i:UT«^^£v5 3L^- 

imw&mm, ^mmm, *£«««© 3 «©&»£ 

#S«Stt^t)*J;^5te^©?Mft©fiiii*&*'ba: 



- 2 9 6 0 5 7 

2 

[0 0 0 3] £ ©->5 a. U — isB >j?&\Z itlff. 
(1) tS^ftOrftS^jftV^^VT^^iU— >a> 
£fr5©"?> «#Jg)«©^*-XZ,©«Hlf«»Wffita: 

*, (2) *TLv>ifc3im*©ftit3:iitfc, m«©«a*te 

(3) S«m »**■»© hV- r>i/yXfAiL 
[0 0 0 4] #11^3-187254 ^|ffl# ^J~iV9)VlK 

isssjuts©***©^*, *#»*«*»©»»£&£© 

W©»»iC £ feTS^ T y =7 V 9)V<k7C<Dfc&&ifrrz> z. 
[0 0 0 5] 

n&v^. ^ss©aii$ts^5im*©^ffltj;oTA^ 

[0 0 0 6] #5HH©B«tt. TM§©»ffi£K«L. ^ 
[0 0 0 7] 

[!*«£«i*-r5fcJ6©^lt] ?|c*Kfc«I:5^ilHK9im 

*6»tfl-rs*at, hi^>H^©**©«s^s'j-r 
*©i^maEib*sA*. *»©A^$©sft©s«*m 

[0 0 0 8] 

5«-5 s -iS'*>6-€-©M«'>H)*»©Kf*5UftBt0ffl"r. h 

v>rhv>i* ]«#©**©** wr«. sa#ai? 

J4. M^i'HjsKiJ'W^aMt. 7C©«f^?iJ©*=a«i© 
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i^7istigtbTgat§. zms©»«at**<* 

[0009] K»?sttti93dso«t?im*©««a 
^•fJi^SrX*, i?*ai©*»©:*:fr3©*ft;©6Sfc 

[0 0 10] *ft9!fcJ;«4lM5ftlTW§£43£B 

s. fir. J f«i|g*o«ft:ott**«si!t*#ftillfc'r 
[ooii] *»wfc«t**ittjt3i*«Ka** 

[0 0 12] 



[0 0 13] A#tt*«fc£©lliiSI»**5Ul 0 IT* 

5. 09;t«. Aa©*«<DS-ft*^f ^^trtt. Aft 
©#«©jfi£©liffi©#£A;*rr5. fcjSU Cin^a 
10 *©IS*^*A# l £T3±5fci£3rr5©tt*,B'Tr* 

£/£#tirs^ wpwcb^jul, ^siysuTKSKc 

Aft©8MB©*ft;«:E«-r-5IRfc:, A&©**ffi©i®i© 
«Efc*W~Cttfc<, H*8&£W«©«lr>^©flcttt> 

[0 0 14] —flit, «W^J^-^«B#^©iiSjMtc 

So 

[0 0 15] 



BSB, ScffiSdfSB, Aiti7JSB£«*.;fc#Lfflff-# * 

- <«D 

[0 0 16] hl^>K^Sttta-r5— ^©*SB» 7t [0 0 17] 

©n?**!©***^***, ^n^vv>Y^L^t^3o [&2] 



[0 0 18] 



T(t > 



TT(t ) 



£ y(i)}/(2w+l) 



"{ * 

^ i = t - 

★ ★ [ft 3] 

= { s" y(i))/(Zw+D 

\ i = 1 -v, i 



(8E2) 



(»3) 



[0 0 19] T(t), TT(t)BW^n, USaitfc*! 

Jt«»»¥^©«. y ( t ) teTvnmmm&momm t tc 
ot&s. &$3. tKfcfMre**. »3T?tt, tt 

( t ) *i$.$)Z>(D\z%<D'8f&m<nmm t ^comm.m^m. 
■3Tv»«&«e>, susttt. «f*dt©«fjatrttTT(t)s 

{y} t*TL. BSM*<ft!8*£t;*. H2(i7c©at^?!i 
{y} i&3©^«i¥^ {tt} ©area*, mmx^ 

LT&£©#* { y } , TOTSLT&S©*? {TT} -C 
^©J;5tC. y ( t)*t#^nfcB#^Ttt, {T 
T} HTT(t-w)tTL*#^n&K 

[0020] M^>H^&fflm-rsfe5— ^©*j* 



««R7>f ;i/^ftfflViTfij«atj«»ftfflHi-r*«a*ia 

3ic*"To £f\ «JDfflL«ia3 0 1T?7C©B#^W^ 

aafcft£©ii*3R5ii&«joiH-r. h3©sir©:!^:7 

t7-'Jx^3 0 2 £jffiU h^A£#So 0 

«ttt«ij*T?*S. sfcfc. *M»«»*y h 3 o 3 £ 

ffs. B««jsi6»a:fi«afy«^©»©«tt**i»»f«« 
k v»ris»©ie»«ft o fc-ra c iT? RHttjss^sus^-r 

So 0 3iffl^7 7 3 1 3#BMS^^i3§ 

50 4£J|-r^i:fc < ±;DNf*5 ; 'J©ffi«?fe^S#S. 03© 
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fg4i£©^97 3 1 4#fcSttfcffin*J*2--e*5. 
[0 0 2 1] H4ia7cONf*5atMiSaR7>f^fcJ:o 

jWi«ffl#«ow»f Kittens. 

[0 0 2 2] h Vy H T'8!¥§t 1 0 3 TTtt, P#*|< t - 10 

i)-e#e.nTv^n#^?![ {y} ©niiy(t-i), * 

T0*(t)=f [x(t-l), x(t-2), x(t-3), 
f [ ] ti^WWftT&S. x(t-l), x(t-2), 
x(t-3), ■•■•H^a(t - 1)*T?©USWI {x} © 
{x} «7C©fiS^?tJ {y} ©ftflffi 

[0 0 2 4] hl/> H^H^RHH 5 tejST«fc5 fc. ^ 
xJ^3t«5 0 1, fftSt«$5 0 2, ^JK8E5 0 3©HO 

©ffiffl^s&s. ^^ifeggBs 0 lTte. ft4©?-ffl 
Mftf [ ] fc£©«fc5fcH*S:fflV>-6jG\ {TO}, a? 
{x} &£©J;3fcl$SWa:T«*>&«iMrr<5. Ctl6 

T*(t)=f [T( t — 1 ), T(t-2), T(t-3), 
IS5©?-M ; E7 ; Jk©*#:^liL.T, f [ ] SfBWfcie ★ [0 0 2 7] 
JfWfttLT. Kcecji^ttT'SI^^SfP*. ★ [ft 6] 

T*(t)=a(0)+a(l) ■ T(t- 1 ) + ••••+ a (p) 
Z.tm. IS®AR(fiB|5|)l) : EfJl'T$D. p«AR 
^■^©^ft, a(0), a(l), afpJBARt 
5 f JK£>#ftT&.5. ARtrM^bOCARIMA 

[0 0 2 8] Sfc, 06tC^f iiofS.3mU±.(D^mm 

a^jWBIft**«-rsCt)5«T#«.. £©*£•> T(t 
-1), T(t-pp)£A77, T*(t) Zliitlt 

T*4HBM—3.—5fr*yb7—irt1S:&. fetch, pit 



*y(t-2), y(t-3), •■■■Sfett, bl^Fi&fr 
©B#IS?iJ {TO} ©P#MtKt©|IT0(t), T0(t 

+ 1), ••••^^-aij-r^o fc$5, To(t), To(t + 

1), ••••©^•WfltS'T0*(t) ) T0*(t + 1), •••• 

jfe©To(t)s^ai'r*^tK*r*. wstLt 

[0 0 2 3] 
[ft 4] 

•] - (*4) 

is^ns, {x} fc»7c©s^^j {y} ^sasns 

[ ] t>. #iR»©«^fcW*«:flJV>*SIi**Tr 

[0 0 2 5] ^-SiJ-r^^Mx>F©Nf*?iJ {T 

0} £ft2T»5n*£tt¥*%©l$*?! {T} tU«l 

{x} £^C< hl/>HfflWJ {T} 
TOrexJWSft 5 © J: 5 
[0 0 2 6] 



•] 



T(t-p)- 



(ft 5) 



■ (*6) 



h'6 0 3 ©ftf 



[0 0 2 9] ft3T?»6nS3»»¥^<0«r*5II (TT) 

z^m?^ hu> \ i <Dm%p}£&teh, {x} 
s-^tto, mvft&m {ttj i-rst, ft3fcs-r<t 

5 fc. t - 1 T?«l»$*| t -w&«©l#S5!l {TT} 
©*S§ffi»#£>n&^©T. fltfJWii 7 © £5 tc 

[0 0 3 0] 



[ft7] 

TT*(t)=f [TT(t-w-l), TT(t-w-2), TT(t-w- 3), 
••••] - (ft7) 

£©*•&. B7l:itJ;5l:. Sj£©ffiTT( t - 1 ), ♦T} ©*=§«-?& -5. Sfc. ft 6 fc^iSn^ffl^^ 
TT(t-w)ttTT»(t) ©fWfcg&ft^Zli: 40 lift 8 ©J;-5Kfc5. 
gl7©tfr. il*g"C^L-T3b«©^©«f3S5!I [0 0 3 1] 

{y} ©*3tffi. WI-JSLTftSC^lT^ {T ♦ [ft8] 

TT*(t)=b(0) + b(l) • TT(t -w- l) + ---- + b(q)-TT(t -w 



-Q) 

CELT!, wfi*3K*W-*»»¥^OenB©S, b 
(0). b(l),----, b(d)tt^i!l08»©«*Tr*S. * 
fc. : F«Hftk:*)Bffl=:3.-5;i'*y h^-^SE^S 

£©*-&«. TT(t-w-l), 
TT(t -w-q q)£A*. TT*(t) ^m^tfS^ 



50 



- (ft 8) 

a— h*7— ^©AAZ-Kft-Cfc*. 
[0 0 3 2] ft4©^HM*t*WSI^»5« {x} Ic. 

M/>F©B#*?iJTtt7 fc j:<. 7G©«8rl##ai {y} £^ 
©**fflti«*St>**. £©#&. ^iM^JWSft 
9, ftl OW^^tC^-S. 
[0 0 3 3] 
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[ft 9] 

T*(t)=f [y(t-l). y(t-2), y(t-3). • 
[0 0 3 4] * * [ftl 0] 

TT*(t)=f [y(t-l), y(t-2), y(t-3), 
ft 5, t7®fitrW^fn*, ftHW {T} , 
ITT} OjiS©^JS«[SfflV»TRi;^?ll©*5feCD^ 
nni:»bT. ft9, ft 1 0 ©^SPE^I/ 

{T} , (TT) ©**»^»ffi£#3<t^5B^;& 



■] 



(»9) 



(fti o) 



{y} {TT} s^a-rs^E^^^-aTv^. 

*&, *6, *8iH«fc^«Hftfc*#WSfcffl&>fc 



: i o rs-tn-f n* 1 1 , 



S. ft9te^©l! 



c (0), 



c (1 ), 



?IS*?tl {y} #5 {T} ftl 0*10 
T*(t) = c(0) + c(l)-y(t-l) + 

c (r)B^«Hft©«ftT* ★ 



[0 0 3 5] 
[ftl 1] 

+ c (r) 



y(t-r) 



(ftl 1) 



[0 0 3 6] 
[ftl 2] 



TT*(t) = d(0) + d(l) • y(t - 1) + 



d(0), d(l), d(s)B^MMft©«ftTab 

;^vy h?-^K<fc5#i»^|i8ft£:ffl^-£>;i£fcT^ 
S. 

[0 0 3 7] 8££g|5 5 0 2 TTtt^Jt^Oea 501T» 

jeanfc^aiHftoi^^^^-^oflBesff^. 

■C-ff5^7>-^ta, ft6, ft8, ftl 1, ftl 2© 

*uefHft©»£tt#H«JB©#ftT»tK mQo&mm 

h V> F/&#©P#*!l t ©ffift^arrsJfrS- 



+ d(s) • y (t - s) 

- (ftl 2) 

&m©, fiSL©*3S*B#*5!i, ?ts.t>%. mm (t- 
l) ^6b#»j (t-D ^(Dmmmm^n^n^^- 
^«Sfc^v^fe©t-r-5. c©s$Lti^ffl#^*e> 

«jeffi««#ffi-r*. »6. fts, fti i. fti 2©£5 

ft8fcjRLfc{TT}#&TT*(t) £T'»f* 



[0 0 3 8] 
[ftl 3] 



t-tt. Nf*i (t-i) &^\zn%nT\*2>7t<DWfcm& 
m {y} ©*a«*fflv^TA"7^-^©#g»*tf^-r 
5. K<D%&mm&m {yi ©*^e©5^, «f»toit* 

e r r ( 1 )=TT( i )-TT*( 1 ) 

= TT( i )— {b(0) + b(l) 
• TT(I-w-q)} 
ddT, e r r ( 1 )BBS*I i O^SIRST?**. ♦ [0 0 3 9] 

^©-HtftllSERROR !»14tiSfe ♦ [ft 1 4 ] 



TT( i -w- !) + ■ 



■•■ + b(a) 

(ftl 3) 



ERROR= 



s 

= t 0 +w + q 



r( i ) 



(ftl 4) 



[0 04 0] fefeX, t 0 = t - L fTSo 

[0 0 4 1] t, w, a, t 0 ©RSffl gI0&£B8 (c^ 
T. 0 8©if>T?, H^-e^LTabS©^7C©^flfi^l 40 

{y} ©££«, W?ilTfe5fflMl¥^ {T 
T} ©S|3a«T^«>o tbt. ft 1 4©ERROR^i 
/RtSb(0), b(l), b(q)**«)-5„ 

[0 0 4 2] *fe> ^Il-a-^Myhy-i'Ol 

£*&*flJV>*#&tt, ^ttDftl 4©ERROR§B 

?©«£#* 6 0 4 stmt-r*. 

[0 0 4 3] C©<t51CLTff t 3 *ltzM'&W&&n<7 * 



[0 0 4 4] ?ftft5 0 STKHfefeOTyftStlft^MW 
ftfcl5*JII©£ig«&3-CH:*» M^>FfiE#©^«'J« 

To*(t)sth#r-&o 

[0 0 4 5] hl/> H ; pjBI¥Rl*i"Pttet±©*5 ! ;p* 

fft>ns„ 

[0 0 4 6] [M^>F^M#a©M«] 
X^ry^4 : SJ£iJ t -L ft* t - 1 ST*S«©^p«5U 
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(6) 



X5=-y Zf 5 : TSHtT 0 *( t ) StHW* 
Xf'V^6 : t<-t + l£l/T, Xt7^4^IS 

©^ja£B#sij t, t + i, t + 2, •••• tmnzztiz 

±0, ^SJ«©^?«J {T0*(t) , T0*(t + 1), 
T0*(t + 2), ■•••} £#3. 
[0 0 4 7] figffl^8T?«, 7G©ffi£W«?lJ {y} , h- 
U>Fj*#©*i£«©l$*#I{T0>, M/V^Of 
M*©ll?**|{T0*} ftA*tLT^*W©SE»©** 

3©*fc£<ftuiT*. ®?im»©««s«-rffl«Ktt, # 

^©^©SfflVJ-S. 
[0 0 4 8] (1) M^>H©*affl©^ft» * 
AT0(t)=T0(t)-T0(t-l) 

£ ht, To(tx Tott-Dtt^n, Nrsat, 

(t-l)C*W-*M^>PriE»©*iS«Tr**. 
T\ AT 0 ( t JiJ'ftS^UfeSllllSnftS^frSiift: 

[0 0 5 0] (2) t4M/>K*»© ; PSMI©*ft«A3K 

ATO*(t) = TO*(t)-TO*(t- 1) 

To*(t), To*(t-i)ijfn?n, mm 20+. 
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i0 



M^>F©TOH&©*ftdl 

M^> H©*ii«i^a«©^©^b» 

h k> F©^fit7C©B#^J©*afi©S©a 



(2) 
(3) 
(4) 
ft* 

(5) hv>\ t <D^mmt7i£>mmmc>m$im<Dmz>g. 

ft* 

(i) ttM^>m»©sga#©*ft*ATo(t)©» 

^&^F^?'J©S«I©ft^a:m75:-r ; &©T*-g>o A T 0 

[0 0 4 9] 
[«1 5] 



- (jftl 5) 

*t 0 *( t )©ft#s^asM©SE»©anri^a-rfe©T? 

ATO*(t)(JSl6tgSn§. 
[0 0 5 1] 
flftl 6] 



- (ftl 6) 

i©«ft» a e 0 ( t ) ©a* aw* w©*»©s«ia 



r, ato*(d stfcs^uftKjesnfcftWAfr** 

[0052] ( 3 ) tt > FfiS^O^Sfii^aMS©* 

AE0(t) = E0(t)-E0(t-l) 
= (T0*(t)-T0(t) } 



&Tfc©-e&5<, 

[0 0 5 3] 
[*1 7] 



AE0(t)HSl 7T*$nSo 



To(t), To(t-i)ti*n?n. ntsit, 

(t - l)fc$3W-5 h !✓>]«*#©*««, T0t(t), 

t o*< t -i)K*-tt-en, m%\t, (t-i)t*stt* 50 

AD0(t)=D0(t)-D0(t-l) 

= {T0(t)-y(t)} 



{T0*(t-1)-T0(t-D } 
- (*1 7) 

* [0054] (4) i±hv->Fmft<Dmmm£7t<Dmm 
m&momomtm a d 0 ( t )©sft&i$ft$g©£i(i© 
a* ijLft-r *>©■?»*. ADo(t)fi*i 8T?san 

[0 0 5 5] 
Mfcl 8] 



-{TO (t - 1)- 



il^T, T0(t), T0(t-l)»fnm B#£iJt, 
(t-l)fc*ttSM^>H*»0*a*, y(t), y 

AD0*(t) = D0*(t)-D0*(t- 1) 

= {T0*(t)-y (t)} - {T0*(t 



y(t-l)} 
- (*1 8) 

♦ [0056] (5) \$hu>}tf&tt0^mmt7u<Dmffi 

OS*t^"rt)OTa&§. AD0*(t) (»19Ta 

[0 0 5 7] 
BR1 9] 



l)-y(t 



^^T, T0*(t), T 0*( t - Dtt^-ft^tU BSSJ 
t, ( t - l)tc^^^M/>H^co^«f(, y(t), 
y ( t - DU^n^n, B#*l t , ( t - 1 ) trfe^t^TC^ 

m&m%m<Dmmm~?$>z>o ^lt, ADo*(t) *** 



50 



1)} 
»• (*1 9) 

[0058] fflra© (i) (5) w^{ba^-«Ec 
a ( t ) ^itr £ i tc-r^c «ia ( t ) © 1 Bfrfcetf-fc 

ft*A<t)0D««o*¥^W [A] (t)*«f*OT©*» 
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11 



12 



©^s&^-tmstu w [a] (t)*»fcs*>ua&K * 

u- 1 

w[A]( t ) = S w( i ) ■ A(t - i ) 

i =o 

[o o 6 o] wumabs^c&igjESftfca * 

ute¥i$£i-5l£f[1B©:fi£T2&3„ S^te, jSStC 

l;^HTw(i)=i/um. 

AA(t) = A(t)-A(t- 1) 

sfggtu a a( t)*s»e.^i;»asgsnfcs^# 
[0 0 6 3] fat>'6, sa«? 

mtf$>z>-feMfflmm&±M<oMtt%. &z>wt* Tin 
(i) (5) ©it«K:pi-r**frsii*-&to'a-. ■€■ 

[0 0 6 4] Sft, flK3lff«©*aB£STfl?SfcA*. 

7W">/t«7-i'Sffl^Tt)J;H. C*l£09 test", 

V^PfK 0 fciE^fiti&a J: 3 !Cjte©*0!l£ffl t>T— a. 

[0065] a^RTB. K«#a*»6M#*aw-t 



[0 0 5 9] 
[*2 0] 



«2 0) 



[0 0 6 1] £5IC, ^tiA(t)©^ba, -rftfr 
•6, 
[0 0 6 2] 
[ft 2 1] 

- (ft 2 1) 

0 &*&fc«wa«sff ^ «k ^ tc-r *. 

[0 0 6 6] 

[»?8©8ft*J *»Wfc±ntfttffl#Btt9W»©J^B 

#Tr#*©T!. tt£©«V^«MS*Sm>T*aUEfc*!l 

[0W©ffi¥&l£IE] 

[Hi] *««©— ms«t:*vJTfffcns«ia©7D 

[12] «W$*JIJfc*©»»¥ia©^97. 

[03] rasft7-f ;^©5aa©7n— h. 
[04] mmmmit^^i&m^^if^y. 

[0 5] hk>H^fil^g©^TfT*3n-5>S!La©7D 

[06] ^mm$k*mm-rz>g>mM~=L- i 7ji*y hu 

[0 7 ] #Wj¥^©R# fcfllO^SIfcfllV**^-* M©Bt 
[0 8] ^^©A'^-^ft^C^S^-^IIO© 
[09] ifi#9l:«V>5n5*IS=a-7W9 h 

1 o i -mmm&m. io2-hk>Mtnm 10 

3-M/>F^ifJ#f£, 10 4-tam 10 5-1 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Consider economic time series data as an input, and a trend component is extracted from an inputted 
time series, A financial transaction market-monitoring method predicting a value of the future of a trend, detecting 
change of a size of change by supervising a temporal change of deviation with this predicted value and an 
occurrence of said input time series, and notifying this to a user. 

[Claim 2]A financial transaction market-monitoring method of detecting change of a size of change in claim 1 by 
supervising a temporal change of deviation with a predicted value of a trend, and an occurrence of a trend. 
[Claim 3]A financial transaction market-monitoring method of detecting change of a size of change by supervising 
variation per unit time of a predicted value of a trend in claim 1. 

[Claim 4]A financial transaction market-monitoring method which asks for a moving average of an input time 
series, and makes this a trend component of the original time series in claim 1. 

[Claim 5]A financial transaction market-monitoring method which takes out a low-frequency component from an 
input time series using a frequency filter, and makes this a trend component of the original time series in claim 1. 
[Claim 6]In claim 1, a time variation of deviation with a predicted value of a trend, and an occurrence of the 
original input time series, Or a time variation of deviation with a predicted value of a trend, and an occurrence of a 
trend, Or a financial transaction market-monitoring method of having a neural network who considers a size of an 
input and change of a time series by variation per unit time of a predicted value of a trend as an output, and 
notifying change of a size of change of a time series to a user according to said neural network's output 
[Claim 7]A financial transaction market-monitoring method of notifying a user by various methods according to a 
size of the change when business information is always received automatically, surveillance of an economic time 
series is continued in claim 1 and change of a size of change of a time series is detected. 

[Claim 8]A time-series-forecasting method telling a user about that when a temporal change of deviation with an 
inputted occurrence of a time series and a predicted value of a trend component of the time series is investigated 
and a prediction error is increasing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the decision support system in a financial transaction. 
[0002] 

[Description of the Prior Art]By JP,5-135060,A "price formation simulation method of a trading market", an 
investor's dealing action and the structure of price formation are modeled, and the technique of simulating price 
formation by making the initial prices of goods, the investor number, etc. into a parameter is shown. This simulation 
procedure has three sorts of investors, an actual thing investor, a futures investor, and an arbitration investor, and 
each investor opts for an order based on the present prices of the actual thing and futures according to a dealing 
behavior model. According to a price formation model, the prices of the actual thing and futures are determined in 
response to this order. The above order and processing of pricing are repeated. 

[0003]according to this simulation method — (1), since the model near an actual commercial scene performs a 
simulation as much as possible, (2) which the mechanism of price formation becomes analyzable — suppose that 
there is an effect which can be checked beforehand that it can use as the (3) investment techniques and a 
training system of an investment strategy whether the system of a commercial scene functions as the purpose at 
the time of foundation of a new trading market. 

[0004] Japanese-Patent-Application-No. 3-187254 Art, such as prediction of the predictive value of the time 
series forecasting which used the fractal dimension, and generating of an abnormality alarm signal, is shown in the 
item specification "information processor adapting a fractal dimension." Here, the complexity of change of a time 
series is measured with the measure of a fractal dimension, and suppose that the hitting ratio of prediction can be 
known a priori from the relation that prediction hitting ratio is low, so that the value of a fractal dimension is large. 
Since the value of a fractal dimension changes with progress of time, it is supposed that change of the aspect of 
affairs of change of a time series can be known. 
[0005] 

[Problem(s) to be Solved by the Invention]One of the functions of the decision support system about a financial 
transaction has a price prediction function. For example, it is prediction of a stock price, etc. Although an error is 
not avoided by prediction, the difficulty of prediction changes a lot according to the aspect of affairs of a trading 
market, and the size of a prediction error always is not constant. Therefore, the present aspect of affairs is 
diagnosed and it becomes important to get to know the difficulty of prediction. 

[0006]When the aspect of affairs of a commercial scene is supervised and it is expected that prediction is difficult, 
the purpose of this invention notifies that to a user, and there is in providing the method of urging cautions. 
[0007] 

[Means for Solving the Problem]A financial transaction market-monitoring device by this invention considers 
economic time series data as an input. This device has a means to extract from a time series into which a trend 
component which is a global change was inputted, a means to predict a value of the future of a trend component, a 
means to supervise a temporal change of this prediction result, and a means to notify it to a user when the 
method of this change fulfills conditions set up beforehand. It can also have a neural network who considers a 
grade of change of a size of an input and change by a time variation of a prediction result as an output. 
[0008] 

[Function]In this invention, it considers that economic time series data consist of a trend component and an 
irregular fluctuation ingredient. The trend component said here is a moving average of the original time series, or a 
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low-frequency component. A trend extraction means takes out the time series of the trend component from the 
inputted economic time series data. In a trend prediction means, the value of the future of a trend component is 
predicted using the time series of the extracted trend. In a monitor means, the temporal change of deviation with 
the predicted value of a trend component and the occurrence of the original time series, the temporal change of 
deviation with the predicted value of a trend component and the occurrence of a trend component, the temporal 
change of the variation per unit time of the predicted value of a trend component, etc. are supervised as an index 
which shows the state of a trading market When these indices do not change a lot, the commercial scene is 
stable, and the prediction result of economic time series data can expect comparatively high accuracy. However, 
when these indices change violently, a commercial scene is considered that instability, i.e., irregular fluctuation, is 
large, and the reliability of a prediction result becomes low. If a monitor means detects a sharp change of an index, 
a communication means will notify it to a user. 

[0009]A monitor means has a neural network who considers the grade of change of the size of the input and the 

change of a time series by the index which shows the state of the above-mentioned trading market as an output, 

and the signal according to the neural network's output is sent to a communication means. 

[0010]The financial transaction market-monitoring device by this invention always receives the newest business 

information, and continues the surveillance of a time series. And shortly after the method of change of a prediction 

result fulfills abnormality conditions, a user is notified by the method according to conditions. 

[001 1]The financial transaction market-monitoring method by this invention supervises the prediction error of a 

trend component, when the error is increasing, presupposes that the reliability of a predicted value is low, and 

functions as a trend prediction procedure provided with the function to demand cautions from a user. 

[0012] 

[Example]One example of this invention is described. This example can be carried out by a general-purpose 
computer and a workstation provided with memory storage, the math-processing device, and the input/output 
device. Memory storage contains the external storage which can be removed. An input/output device contains a 
display device, a keyboard, and a communication apparatus. The flow of processing is shown in drawing 1. 
[0013]Inputs are the economic time series 101, such as a stock price. In the following explanation, since it is easy, 
this device shall not input other economics but shall input only one time series. For example, when supervising 
change of the stock price of A company, only the history of the past of the stock price of A company is inputted. 
However, it is easy to extend this so that two or more time series may be considered as an input. What is 
necessary is to transpose to the vector quantity which uses a value [ in / for the scalar quantity showing the 
value of the time series in each time / the time of various economics time series ] as an ingredient during the 
following explanation, and just to transpose a coefficient to a vector or a procession if needed. When this 
supervises change of the stock price of for example, A company, it is a case where the history of the past of 
economics [, such as a stock price of the closely related other company and interest rates ], such as not only the 
history of the past of the stock price of A company but a same trade kind, is used. 

[001 4]It can be considered that economic time series data generally consist of a trend component sharply 
changed comparatively gently with progress of time, and an irregular fluctuation ingredient. 
[0015] 
[Equation 1] 

(Economic time series) =(time series of trend component)+ (time series of an irregular fluctuation ingredient) 
— (several 1) 

In the trend extraction means 102, a trend component is extracted from the inputted time series. 

[0016]One method of extracting a trend component is a method of asking for the moving average of the original 

time series, and considering that it is a trend component. Here, two kinds of moving averages are used. Several 2 

and several 3 are formulas which ask for them. 

[0017] 

[Equation 2] 

T(t )= { i y( i ) j/(2w+l) (SK2) 



- 2 w 



[0018] 
[Equation 3] 
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TKt)={ e" y(i)}/(2w+u -(as; 

\ i = I -w * 



[0019]The value of the moving average in the time t, an occurrence [ in / in y (t) / the time t of the original 
economic time series ], and w are the time width at the time of taking a moving average, respectively, and T (t) 
and TT (t) are w> 0. t is a discrete value. Since the occurrence after the time t of the original time series is also 
used to calculate TT (t) in several 3, at the time of the time t, TT (t) cannot be obtained actually. On the other 
hand, in several 2, although it can ask for T (t) at the time of the time t, time delay arises to the original time 
series {y}. Drawing 2 is the original time series (y} and an example of several 3 moving average {TT}. {TT} has shown 
that the solid line has shown with {y} and a dashed line. Thus, when y (t) is obtained, {TT} is obtained only to TT (t- 
w). 

[0020]Another method of extracting a trend component is a method of taking out a low-frequency component 
from the original time series using a frequency filter, and considering that this is a trend component. The 
processing which extracts a low-frequency component using a frequency filter is shown in drawing 3. First, the 
time series of suitable length is started from the original time series by the logging processing 301. It is the time 
series by which the graph 31 1 of the 1st step of drawi n g 3 was started. Next, the Fourier transform 302 is 
performed to this time series, and spectrum is obtained. It is the spectrum from which the graph 312 of the 2nd 
step of drawing 3 was obtained, and a horizontal axis is frequency. Next, the high frequency component cut 303 is 
performed. The frequency of the boundary of a high frequency component and a low-frequency component will be 
called cutting frequency. And a high frequency component is removed by setting to 0 the absolute value of the 
ingredient whose frequency is higher than cutting frequency. The graph 313 of the 3rd step of drawing 3 is the 
spectrum removed in the high frequency component, and the point shown with the triangle is cutting frequency. 
The low-frequency component of a time series is obtained by performing inverse Fourier transform 304 to the 
low-frequency component which remained. It is the low-frequency component from which the graph 314 of the 4th 
step of drawing 3 was obtained. 

[0021] Drawing 4 is an example of the low-frequency component extracted with the original time series and 
frequency filter. The low-frequency component has shown that the solid line has shown with the original time 
series and the dashed line. In this example, a trend component is extracted using a moving average or a frequency 
filter as mentioned above. However, there is no general definition of the trend component about arbitrary time 
series, and it is left to a user s judgment with what it is regarded as the trend component of the original time 
series. 

[0022]In the trend prediction means 103, the value TO (t) after the time t of the time series {TO} of a trend 
component, TO (t+1), and .... are predicted for the occurrence y (t-1), y (t-2), and y (t-3) of the time series [y] 
acquired at time (t-1), and .... on a basis. It is made the thing of TO (t), TO (t+1), and .... for which a predicted value 
is expressed as TO* (t), TO* (t+1), and .... As an easy example, TO (t) of 1 time future will be predicted based on 
the occurrence of the time series {y} acquired at the time t-1 here. As a forecasting method, a regression model 
as shown in several 4 is used. 
[0023] 
[Equation 4] 

TO* (t) =f [x (t-1), x (t-2), x (t-3), ...J — (several 4) 

f|_] is a prediction function, x (t-1), x (t-2), x (t-3), and .... are the occurrences of the time series {x} by time (t-1). 
{x} is a time series acquired from the occurrence of the original economic time series {y}. 
[0024]A trend prediction means consists of three processings, the model deciding part 501, the estimating part 
502, and the forecasting part 503, as shown in drawing 5. In the model deciding part 501, it is determined what kind 
of function to use for prediction-function f[] of several 4, or into what kind of time series {TO} and {x} are made. 
These are determined when the user specifies beforehand. Various time series acquired from the original economic 
time series {yj can be used for {x}. Prediction-function f[] can also use linearity and nonlinear various functions. 
[0025]For example, if the time series {TO} of a trend which should be predicted is made into the time series {T} of 
the moving average obtained by several 2 and a time series {x} is similarly made into the time series {T} of a trend, 
a predictive model will become like several 5. 
[0026] 
[Equation 5] 

T* (t) =f [T (t-1), T (t-2), T (t-3), ....] -- (several 5) 
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As an example of several 5 predictive model, a predictive model like several 6 is made by making fQ into an easy 
linear function. 
[0027] 
[Equation 6] 

T*(t) =a(0)+a (1) -T(t-1)+ .... +a(p) -T(t-p) — (several 6) 
This is the usual AR (autoregression) model. 

The degree of AR model, a (0), a (1), a (p) of p are the coefficients of AR model. 

An ARIMA (autoregression sum moving average) model etc. can also be used instead of AR model. 

[0028]A nonlinear prediction function is realizable by using the multilayer type neural network of three or more 

layers as shows drawing 6. In this case, they are T (t-1), T (t-pp) An input and T* (t) It becomes a multilayer 

type neural network who considers it as an output. However, pp is the number of a neural network's input nodes 

603. 

[0029]Since the occurrence of the time series {TT} after time t-w will not be obtained at the time t-1 as shown in 
several 3 if it is regarded as the time series of the trend which should predict the time series {TT} of the moving 
average obtained by several 3 and a time series {x] is too made into the same time series (TT], a predictive model 
becomes like several 7. 
[0030] 
[Equation 7] 

TT* (t) =f [TT (t-w-1), TT (t-w-2), TT (t-w-3), and ...J — (several 7) 

In this case, as shown in drawing 7 , the latest value TT (t-1), TT (t-w) are TT* (t). It can use for calculation. 
The occurrence of a moving average {TT] has shown that the solid line has shown in drawing 7 with the 
occurrence of the original time series {y}, and the dashed line. The predictive model corresponding to several 6 
becomes like several 8. 
[0031] 
[Equation 8] 

TT*(t) =b(0)+b (1) -TT(t-w-1)+ .... +b(q) and TT (t-w -q) — (several 8) 

Here, the width of the time of a moving average [ in / in w / several 3 ], b (0), b (1), b (q) are the coefficients of 
a prediction function. A multilayer type neural network can also be used for a prediction function. In this case, they 

are TT (t-w-1), TT (t-w-qq) An input and TT* (t) It becomes a multilayer type neural network who considers it 

as an output. However, qq is a neural network's number of input nodes. 

[0032]There is also a method of using not the time series of a trend but the original economic time series [y] for 
the time series {x] in several 4 prediction function as it is. In this case, a predictive model becomes like several 9 
and several 1 0. 
[0033] 
[Equation 9] 

T* (t) =f [y (t-1), y (t-2), y (t-3), ....] — (several 9) 
[0034] 

[Equation 10] 

TT* (t) =f [y (t-1), y (t-2), y (t-3) ] — (several 10) 

Several 5 and several 7 predictive model all obtains the predicted value of the future of the same time series using 
the occurrence of the past of a time series {T} and {TT}. On the other hand, several 9 and several 10 predictive 
model has the difference of obtaining the predicted value of the future of another time series {T} and {TT} using 
the occurrence of the past of a time series {y}. About {T}, several 10 is a model which predicts {y] to {TT} from the 
economic time series {y} of several 9 origin. When a linear function is used for a prediction function like several 6 
and several 8, several 9 and several 10 become like an 1 1 number and several 12, respectively. 
[0035] 

[Equation 1 1] 

T*(t) =c(0)+c(1) and y(t-1)+ .... +c(r) -y (t-r) — (several 11) 

c (0), c (1) c (r) are the coefficients of a prediction function. 

[0036] 

[Equation 12] 

TT*(t) =d(0)+d(1) and y(t-1)+ .... +d(s) and y (t-s) — (several 12) 

d (0), d (1) , d (s) are the coefficients of a prediction function. Not a linear function but the nonlinear function by 
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a multilayer type neural network can also be used as a prediction function. 

[0037]In the estimating part 502, the parameter which the prediction function determined by the model deciding 
part 501 has is presumed. In the case of several 6, several 8, several 11, and several 12 linear function, the 
parameter said here is a coefficient of right-hand side each item, and, in the case of the multilayer type neural 
network of drawing 6, it is a coupling coefficient between calculating units. In predicting the value of the time t of a 
trend component, it calculates the estimate of a parameter using the occurrence of the economic time series {y} 
of the origin obtained by time (t-1). The occurrence time series of length L in front of the time t, i.e., the 
occurrence time series from time (t-L) to time (t-1), shall be used for parameter estimation among the 
occurrences of the original economic time series {y}. The user sets up this length L beforehand. The concrete 
presuming method changes with predictive models, and some presuming methods exist depending on a predictive 
model. In the case of a linear function like several 6, several 8, several 11, and several 12, the least square method 
is typical. It asks for the parameter which makes the sum of squares of a prediction error the minimum in the least 
square method. {TT} shown in several 8 to TT* (t) A prediction error is expressed with several 13 when the model 
to predict is taken for an example. 
[0038] 

[Equation 13] 

err(i)=TT(i)-TT*(i) =TT(i)- {b(0)+b(1) and TT(i-w-1)+ .... +b (q) and TT (i-w-q)} — (several 13) 

Here, err(i) is a prediction error of the time i. As for the sum of squares of a prediction error, ERROR is expressed 

with several 14. 

[0039] 

[Equation 14] 

t -w— 1 

ERROR= 2 e r r( i ) - (R14) 

i — t O+w+q 

[0040] However, it is considered as tO=t~L 

[004 1]t, w, q, and the time relation of tO are shown in drawing 8. The occurrence of a moving average {TT} has 
shown that the solid line has shown in drawi n g 8 with the occurrence of the original time series {y}, and the dashed 
line. And it asks for b (0) which makes several 14 ERROR the minimum, b (1), b (q). 

[0042]As a multilayer type neural network's method of presuming, the error back propagation method is known 

well. When using an error back propagation method, a neural network's coupling coefficient 604 is too calculated 

with the steepest descent method by making several 14 ERROR into an objective function. 

[0043]Thus, a prediction function is obtained by applying the obtained estimate to each parameter. 

[0044]In the forecasting part 503, the occurrence of a time series is applied to the prediction function obtained by 

the estimating part, and predicted value TOof trend component * (t) is calculated. 

[0045]Within a trend prediction means, the above model determination, presumption, and three processings of 
prediction are performed according to the following procedures. 
[0046][Processing of a trend prediction means] 

Step 1: model determination step 2 : from step 4:time t~L which sets up the step 3:prediction start time t which 
sets up length L of a time series used for parameter estimation to t-1. as step 6:t<— 1+1 which calculates step 
5:predicted value TO* (t) which performs parameter estimation using the time series of an occurrence, it returns to 

Step 4 — in this way, The time series {TO* (t), TO* (t+1), TO* (t+2) } of a predicted value is acquired by 

continuing processing of presumption (Step 4) and prediction (Step 5) with the time t, t+1, t+2, and .... 
[0047]In a monitor means, change of the size of change of a time series is detected by considering the original 
economic time series {y}, the time series {TO} of the occurrence of a trend component, and the time series {TO*} of 
the predicted value of a trend component as an input. The following are used for the index which shows the state 
of a trading market 

[0048](D The variation of the occurrence of a trend. (2) The variation (1) of the difference of the occurrence of 
the variation (3) trend of the predicted value of a trend, the occurrence of the variation (4) trend of the difference 
of a predicted value, the predicted value of the variation (5) trend of the difference of the occurrence of the 
original time series, and the occurrence of the original time series the abnormalities of the variation deltaTO of the 
occurrence of a trend component (t). It is considered that change of a time series is unusual. deltaTO (t) is 
expressed with several 1 5. 
[0049] 
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[Equation 15] 

deltaTO(t) =T0(t)-T0 (t-1) — (several 15) 

Here, TO (t) and TO (t-1) are the occurrences of the time t and the trend component in (t-1), respectively. And 
when deltaTO (t) fulfills the abnormality conditions set up beforehand, as for a monitor means, a signal is sent to a 
communication means. 

[0050](2) considers that the abnormalities of variation deltaTO* (t) of the predicted value of a trend component is 

[ change of a time series ] unusual. deltaTO* (t) is expressed with several 16. 

[0051] 

[Equation 16] 

deltaT0*(t) =T0*(t)-T0* (t-1) — (several 16) 

Here, TO* (t) and TO* (t-1) are the predicted values of the time t and the trend component in t-1, respectively. 
And deltaTO* (t) When the abnormality conditions set up beforehand are fulfilled, a monitor means sends a signal 
to a communication means. 

[0052](3) considers that the abnormalities of the variation deltaEO of the difference of the occurrence of a trend 
component and a predicted value (t) is [ change of a time series ] unusual. deltaEO (t) is expressed with several 
17. 

[0053] 

[Equation 17] 

deltaEO(t) =E0(t)-E =[ 0(t-1)] {T0*(t)-T0 (t)h {T0*(t-1)-T0 (t-1)} 

— (several 17) 

Here, TO (t) and TO (t-1) are the predicted values of a trend component [ in / in the time t, the occurrence of the 
trend component in (t-1), TO* (t), and respectively TO* (t-1) / the time t and (t-1) ], respectively. And when 
deltaEO (t) fulfills the abnormality conditions set up beforehand, as for a monitor means, a signal is sent to a 
communication means. 

[0054](4) considers that the abnormalities of the variation deltaDO of the occurrence of a trend component and 
the difference of the original economic time series (t) is [ change of a time series ] unusual. deltaDO (t) is 
expressed with several 18. 
[0055] 

[Equation 18] 

deltaDO(t) =D0(t)-D =[ 0(t-1)] {T0(t)-y (t)}- {T0(t-1)-y (t-1)} — (several 18) 

Here, the occurrence of a trend component [ in / in TO (t) and respectively TO (t-1) / the time t and (t-1) ], y (t), 
and y (t-1) are the occurrences of the time t and the economic time series of the origin in (t-1), respectively. And 
when deltaDO (t) fulfills the abnormality conditions set up beforehand, as for a monitor means, a signal is sent to a 
communication means. 

[0056](5) — variation deltaD*of predicted value [ of a trend component ], and difference of original economic time 
series 0 (t) It is considered that abnormalities are the abnormalities of change of a time series. deltaDO* (t) It is 
expressed with several 1 9. 
[0057] 

[Equation 19] 

deltaD0*(t) =D0*(t)-=[ D0*(t-1) ] {T0*(t)-y (t)}- {T0*(t-1)-y (t-1)} 

— (several 1 9) 

Here, the predicted value of a trend component [ in / in TO* (t) and respectively TO* (t-1) / the time t and (t-1) ], 
y (t), and y (t-1) are the occurrences of the time t and the economic time series of the origin in (t-1), respectively. 
And deltaDO* (t) When the abnormality conditions set up beforehand are fulfilled, a monitor means sends a signal 
to a communication means. 

[0058]Generally the above-mentioned variation of (1) to (5) will be expressed as delta (t). . Are expressed with 
several 20 instead of the value only at the 1 time of variation delta (t). weighted-mean [ of variation / in a certain 
period / delta (t) ] W — considering it as the index which shows the size of the change of a time series by [delta 
(t)] — W — when [delta (t)] fulfills the abnormality conditions set up beforehand, it may carry out as a signal is 
sent to a communication means. 
[0059] 

[Equation 20] 
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w[A]( t )= V w( i ) ■ A( t - i ) - (*2 0J 

i =0 



[0060]Here, the dignity to which w(i) was set beforehand, and u are the length of time to take an average. It is 

made for w(i) to become small, so that dignity went back in the past (i.e., so that i becomes large). Or it is simply 

referred to as w(i)=1/u about all the i. 

[0061]the variation of variation delta (t) — namely [0062] 

[Equation 21] 

deltadelta(t) =delta(t)-delta (t-1) — (several 21) 

When it is considered as an index and deltadelta (t) fulfills the abnormality conditions set up beforehand, a monitor 
means is very good for a communication means in the method of sending a signal. 

[0063]There are some abnormality conditions, i.e., conditions which send a signal to a communication means from 
a monitor means. But for easy conditions, the index currently supervised exceeds or is less than the threshold set 
up beforehand. It continues exceeding a fixed time threshold with an index, or there are also conditions that it 
continues being less. Conditions can combine the conditions about the index of not only one but (1) to (5), and can 
also be carried out on condition of those logical products and logical sum. Several kinds of signals sent to a 
communication means are prepared from the monitor means, and the kind of signal can be chosen according to the 
situation of change of a trading market. For example, the importance according to the size of the value of each 
index is sent to a communication means from a monitor means. 

[0064]The multilayer type neura\ network who considers the grade of the input and the change of the aspect of 
affairs of a trading market by the index showing the state of a trading market as an output may be used. This is 
shown in d rawing 9 . A neural network is learned using the past example so that it may become a value near [ it is a 
neural network's output value, V in drawing 9 is close to 1, when change of the aspect of affairs of a trading 
market is large, and / when that is not right ] 0. 

[0065]In a communication means, it notifies having received the signal from the monitor means to a user. When 
importance is added to the signal, it can report by the method according to the importance. For example, when 
importance is large, even if it is in the midst of the user doing other work, only when importance is low, and there 
is an inquiry from a user, it is made to interrupt and report, and to report. 
[0066] 

[Effect of the Invention]According to this invention, the user can know change of the aspect of affairs of a trading 
market, and can use it for decision-making. When it goes into the aspect of affairs where high predictability is not 
expectable, about a time series forecasting, since the user can know it, he can avoid the situation of making an 
un-proper judgment using a prediction result with low accuracy. 

[Translation done.] 
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